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Abstract :Ethno-pharmacological use of Moringaoleifera (MO) leaf is supported by the reported presence of 

rich antioxidants and phytochemicals. The effect of administration of quinine and Moringaoleifera leaf 

ethanolic extract was investigated using thirty-five (35) albino Wistar rats weighing between 180 – 200 grams. 

The rats were divided into seven groups with five animals per group. Group 1 served as control while Groups 2 

and 5 received 10 mg/kg and 20 mg/kg of quinine respectively 8 hourly for 7 days. Groups 3 received 10 mg/kg 

of quinine alongside 250 mg/kg of MO extract for 7 days while Group 6 received 20 mg/kg of quinine 

concomitant with 500 mg/kg of MO leaf extract for 7 days. In Groups 4 and 7, 10 mg/kg and 20 mg/kg of 

quinine was administered concomitantly with 250 mg/kg and 500 mg/kg respectively for 7 days after which 

quinine was withdrawn and MO extract continued for another 7 days. Histological evaluation of the inferior 

colliculus of the brain sections revealed normal structural arrangement in Group 1. Groups 2 and 5 showed dose 

dependent neurodegenerative features such as neuronal cell degeneration, with reduced neuronal density. 

Normal neuronal cell and increased neuronal density were observed in rats of Group 3 though slight 

degeneration of structural features which was less severe was seen in Group 6 when compared to Group 5. 

Normal neuronal cell, and neuronal density was observed in Group 4 and 7 following further administration of 

MO extract for another 7 days. The study has shown that Moringaoleifera leaf extract has a moderate neuro-

protective effect against quinine-induced neurotoxicity in albino Wistar rats. 
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I.  INTRODUCTION 
The central nervous system and the peripheral nerves are rich both in unsaturated fatty acids and iron [1]. 

The high lipid content of the nervous tissue coupled with its metabolic activity is particularly susceptible to 

oxidative damage. There is substantial evidence that oxidative stress is a causative factor in the pathogenesis of 

major neurodegenerative diseases [2]. Although limited information is available with the role of oxidative stress 

in tissue toxicity during administration of quinine [3], the pharmacological therapy currently used in the 

treatment of malaria is based on the susceptibility of the genus plasmodium to free radicals and oxidants as well 

as the interference or inhibition of a metabolic synthesis pathway of a molecule essential to the parasite [4]. In 

fact, several substances used as anti-malarials such as chloroquine, primaquine and artemisinin are pro-oxidants, 

which is why they have pharmacological power. Quinine is one of the quinolines as chloroquine and 

primaquines hence it can exert pro-oxidant effect [5]. 

In recent years, several plant extracts and other natural products have been tested for their antioxidant 

properties. The mechanism of the disease is interfered by the substances by modulating the cellular signaling 

pathway and not by directly reducing the parasites to death [6]. Furthermore, the use of anti-oxidant 

supplements can reverse or minimize the oxidative damage to host caused by the free radicals released by the 

use of antimalarial drugs. For example, administration of curcumin, an herbal antioxidant obtained from 

Curcuma longa, prevented hepatotoxicity in rats treated with chloroquine [7]. Most of plants use for medicinal 

purposes have been correlated to their possession of antioxidant activity [8,9]. Antioxidants quench, scavenge 

and suppress the formation of reactive oxygen species and free radicals or oppose their actions [10]. 

Moringaoleifera is an economically important tree and vegetable and preliminary evidence suggest that it 

has an antioxidant and anti-inflammatory potency [6,11]. It contains compounds similar to sulforaphane and 

appears to be protective when orally ingested. Moringaoleifera is an herbal plant with immense medicinal value 

because of its antioxidant properties such as increased superoxide dismutase (SOD), increased catalase and 

reduced lipid peroxidation activities [12]. The plant is also a rich source of vitamins and antioxidants. It contains 
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good amount of proteins, minerals, vitamin A, vitamin B complex, essential amino acids and high content of 

vitamin E [13]. 

Moringaoleifera L (Moringaceae) known commonly as Ben oil tree or drumstick tree in English language, 

‘Okweoyibo’ in Igbo, ‘Gawara’ or ‘Habiwal’ in Hausa, ‘Adagbamaloye’ or ‘Ewe Igbale’ in Yoruba and 

Morinka in Ibibio grows rapidly in most regions and climatic conditions of Nigeria. It is an important food 

commodity which has had enormous attention as the ‘natural nutrition of the tropics’ [14]. A number of 

medicinal properties have been ascribed to various parts of this tree. Most parts of this plant: root, bark, gum, 

leaf, fruit (pods) flowers, seed and seed oil have been used in folk medicine in Africa and South Asia [15]. It has 

been used for the treatment of inflammation, infectious diseases, cardiovascular, gastrointestinal, and 

hematological and hepatorenal disorders [16,17].In view of the antioxidant properties of Moringaoleifera leaves, 

this study is aimed at examining its neuro-protective effect on the histomorphology of inferior colliculus of adult 

Albino Wistar rat following experimental administrations of quinine. 

 
II.  MATERIALS AND METHOD 

2.1 Quinine and Moringaoleifera 
Injectable quinine hypochloride was obtained from Buchler GmbH Germany. Appropriate conversion 

practice was used to calculate the therapeutic and experimental dosages determined per kilogram (kg) body 

weight of the animals. The injections were given intramuscularly on the thigh.The Moringaoleifera leaf samples 

of the same species were collected from a local farm in Uyo, AkwaIbom State, washed and transported under 

hygienic condition. The leaves were identified and authenticated by a taxonomist in the Department of Botany 

and Ecological Studies, Faculty of Science, University of Uyo, Uyo. Moringaoleiferaleaf extract concentrate 

was prepared by ethanolic extraction using Percolation Method described by United States Pharmacopoeia 

Convention Inc (2000). The concentrated extract was preserved in refrigerator at the temperature of -4
o
C until 

commencement of the research. 

 
2.2 Acute Toxicity Test (LD50) of Moringaoleifera Leaves Extract 

The Acute toxicity testing (Lethal dose) LD50 of the extract of Moringaoleifera leaf was determined 

using modified Lorke’s method (1983). The lethal dose of the extract was calculated to be 2500 mg/kg.10% and 

20% of the LD50 value was used for the study. 

 
2.3 Experimental Animals 

Thirty-five (35) male Wistar rats weighing 180 - 200g were used in this study. They were obtained 

from the Animal House of the Faculty of Basic Medical Science University of Uyo, Uyo, Nigeria. The animals 

were acclimatized in the animal house of the Faculty of Basic Medical Sciences for two weeks during which 

they were fed with grower’s mash manufactured by Pfizer Nigeria Ltd.  Water was given ad libitum. The 

animals were randomly grouped into seven (7) groups, with 5 rats in each group. Permission and approval for 

the use and animal studies were obtained from the collage of health sciences animal ethics committee, 

University of Uyo, Uyo.  

 
2.4 Treatment and Experimental Design 

The administration of quinine and extract of Moringaoleifera leaf to the experimental groups started on 

the same day. The animals were treated based on the design below; 

1. Control (No Treatment) 

2. 10 mg/kg of quinine 8 hourly dailyfor7 days. 

3. 10 mg/kg of quinine 8 hourly and 250 mg/kg of Moringaoleiferadailyfor7 days. 

4. 10 mg/kg of quinine 8 hourly and 250mg/kg of Moringaoleiferadailyfor7 days followed by withdrawal of 

quinine and continuation of moringa for another 7 days. 

5. 20 mg/kg of quinine 8 hourly dailyfor7 days. 

6. 20 mg/kg of quinine 8 hourly and 500 mg/kg of Moringaoleiferadailyfor7 days. 

7. 20 mg/kg of quinine 8 hourly and 500mg/kg of Moringaoleiferadailyfor7 days followed by withdrawal of 

quinine and continuation of moringa for another 7 days. 

 
2.5 Collection of Sample 

The animals were fasted twenty-four hours after the administration of the last dosage and then 

sacrificed under chloroform anaesthesia. Brain tissues were harvested and preserved in 10% buffered formalin 

for processing and staining for histomorphological changes using H and E technique. 
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2.6 Heamatoxylin and Eosin Technique 

The whole brain tissues were fixed in 10% formal saline and then transferred to a graded series of 

alcohol. The tissues were dehydrated in 70% ethanol for 7 hours followed by 90% alcohol overnight and then in 

three changes of absolute alcohol for an hour each. The tissues were then cleared in xylene, infiltrated in molten 

paraffin wax in the oven at 58
o
C. the tissues were then embedded in wax and blocked out. Serial sections of 5 

microns thick were obtained from a solid block of tissues. The tissues were then stained with haematoxylin and 

eosin stains after which they were passed through ascending grades of alcohol, cleared in xylene and mounted in 

DPX mountant, allowed to dry at room temperature and observed histopathologically under digital light 

microscope [18]. 

III.  RESULTS 
The inferior colliculus from the Group 1 (control) to Group 7 animals are histologically illustrated in 

Plates I – 7 respectively. The inferior colliculus of control group showed normal histological features with the 

neurons appearing distinct with conspicuous cellular population (packed cell population). The neuronal and glial 

cells appeared normal with no vacuolation in the stroma of the section (Plate 1). The inferior colliculus of 

animals in the quinine treated groups (Groups 2 and 5) were affected, cellular degenerative changes such as 

hypertrophy and sparse cellular population were observed (Plates 2 and 5). Normal histological features were 

observed in the inferior colliculus of rats in Group 3 treated with 10 mg/kg of quinine and 250 mg/kg of 

Moringaoleifera (Plates 3). The inferior colliculus of rats in Group 6 were moderately affected showing cellular 

hypertrophy, sparse cellular population and focal vacuolation in the stroma (Plate 6). Seven days after 

withdrawal of quinine treatment, inferior colliculus of rats treated with quinine + Moringaoleifera in Group 7 

showed no change in the normal histological features (Plate 7). 
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Plate 1: Photomicrograph of inferior colliculus of Group 

1 rats without treatment revealed normal area of 

neuronal cell body (NCB), and neuronal density. The 

nerve fibers are not thickened. H&E method.  Mag. X 

400 

Plate 3: Photomicrograph of inferior colliculus of Group 

3 rats treated with 10 mg/kg of quinine and 250 mg/kg 

of Moringaoleifera revealed normal neuronal cell (NC), 

and neuronal density, the nerve fibers are not thickened.  

H&E method.  Mag X 400 
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Plate 4: Photomicrograph of inferior colliculus of 

Group 4 rats treated with 10 mg/kg of quinine and 

250 mg/kg of Moringaoleifera seven days after 

post-quinine treatment withdrawal revealed normal 

neuronal cell, and neuronal density, the nerve fibers 

texture restored.  H&E method.  Mag X 400 
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Plate 2: Photomicrograph of inferior colliculus of group 

2 rats treated with 10 mg/kg body weight of quinine 

revealed neuronal cell degeneration (NCD), and 

reduced neuronal density, thickened Nerve Fibers (NF). 

H&E method.  Mag. X 400 
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IV.  DISCUSSION 
 The adverse effects of quinine on the cerebellum and inferior colliculus observed in this study may 

underlie the possible neurologic symptoms, such as tinnitus, as previously reported [19], following quinine 

treatment. Quinine has also been shown to cause damage to the nervous system (brain and spinal cord) of fetus, 

including damage to hearing, sense of balance, bleeding inside the eyes and other eye problems in animal 

studies [20]. A positive effect of Moringaoleiferaon other brain tissues such as cerebral cortex has been reported 

[21].  The polyphenolic compound of Moringaoleifera leaf extracts might have played a vital role. It has been 

reported that the plant polyphenols provide protection against neurodegenerative changes [22]. Based on the 

effect of polyphenolic compound just mentioned, it was also possible that the neuroprotective effect of the plant 

extract was associated with these compounds.Plants have always played a major role in the treatment of human 

and diseases. Medicinal plants can be used in different form, as raw materials for the extraction of active 

compounds or for the extraction of abundant but inactive constituents which can be transformed by partial 

synthesis into active compounds, as drugs or extracts or traditional preparations. Medicinal Plants are 

therapeutics resource much used by the population of the world specifically for health care [23].  In our 

investigations, the effect of quinine and Moringaoleifera concurrent administration on the inferior colliculus of 

rats in group 3 treated with 10 mg/kg of quinine + 250 mg/kg of Moringaoleiferaleaf extract revealed normal 

features. This is an indication that the structural damage that occur in the inferior colliculus of rats in Group 2 

treated with 10 mg/kg of quinine only was absent in group 3 rats treated with 10 mg/kg of quinine + 250 mg/kg 
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Plate 6: Photomicrograph of inferior colliculus 

of Group 6 rats treated with 20 mg/kg of quinine 

and 500 mg/kg body weight of Moringaoleifera 

leaf extract revealed slight neuronal cell 

degeneration (NCD), slight hypertrophy of 

neuronal cells (NC) and slightly thickened 

irregular nerve fibers and reduced neuronal 

density, H&E method.  Mag X 400.  

 

Plate 7: Photomicrograph of inferior colliculus of 

group 7 rats treated with 20 mg/kg of quinine and 

500 mg/kg of Moringaoleifera seven days after 

post-quinine treatment withdrawal revealed 

normal neuronal cell (NC), Parallel Nerve Fibers 

(NF), H&E method.  Mag X 400,  
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Plate 5: Photomicrograph of inferior colliculus 

of group 5 rats treated with 20 mg/kg of 

quinine revealed neuronal cell degeneration 

(NCD), thickened Nerve Fibers (NF) and 

reduced neuronal density. H&E method.  Mag. 

X 400 

,  
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of Moringaoleifera simultaneously. This points to the evidence that Moringaoleiferawas able to restore the 

structural damage caused by low dose of quinine on the inferior colliculus to normal. Moringaoleifera anti-

toxicity effect on cerebral cortex has been reported [24].Moringaoleiferaleaf extracts exhibited the ability to 

provide neurite protection (protects against structural damage). This is reflected by preservation to or close to 

normal in terms of morphological structures as observed in group 3 rats. The presence of neurogenic agent such 

as Moringaoleifera leaf extracts could ameliorate the process by providing a positive stimulation while damping 

the neurodegenerative effect of quinine and prevent erratic uncoordinated stimulation. Our observation in 

groups 6 treated with 20 mg/kg of quinine + 500 mg/kg of Moringaoleifera simultaneously revealed that 

structural damage occurs on the inferior colliculus of rats in these group.Comparison between treated groups 

revealed that group 2 rats treated with 10 mg/kg of quinine and group 3 rats treated with 10 mg/kg of quinine + 

250 mg/kg of Moringaoleifera revealed sections of rats’ inferior colliculus with normal morphology in group 3 

rats compared with group 2 rats which revealed degenerative changes. inferior colliculus of animals in group 5 

treated with 20 mg/kg of quinine revealed a moderate degeneration compared with group 6 animals treated with 

20 mg/kg of quinine + 500 mg/kg of Moringaoleiferawhich showed mild degenerative changes. These are 

indications of the neuroprotective effect of Moringaoleifera.The recovery of the spontaneous cases indicates the 

potential for the reversibility of the histopathological signs. This reversibility suggests that in natural cases, 

withdrawal of quinine treatment will result in recovery of the affected animals as observed in quinine low dose 

group treated with 10m/kg of quinine. This is confounded by the attempt of the central nervous system (CNS) 

precursor’s cells to regenerate cerebellar and inferior colliculus tissues during post-quinine treatment 

withdrawal. Thus,Moringaoleiferaprovided the exogenous neurogenesis cue that drive recruitment and 

maintenance of neuronal cells. 

 

V.  CONCLUSION 
This study has shown that administration of Moringaoleifera leaf extract protects against 

neurodegeneration and neuronal toxicity in albino Wistar rats due to quinine administration. 
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